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nccommo elating lenses, mirrors ana otner 
components of varying sizes. 

'With optical apparatus of the kind 
aforesaid as heretofore constructed, it has 
20 been the general practice to provide for 
the vertical adjustment of the holders 
for lenses. and other optical components 

of the said holders so as to admit of the 
25 optical centres "being located on a common 
line. 

The provision for vertical adjustment, 
however, is open to objection in that it 
necessarily involves a potential loss of 

SO accuracy due to possible errors of fit and 
the exaggeration of errors caused by the 
member which is vertically adjustable 
not being at right angles to the plane 
from which measurements are made. 

85 Tke present invention has for its object 
to provide improved apparatus which is 
not subject to the disadvantages herein- 
before referred to. 

According to the invention, improved 

£0 optical apparatus for educational and 
demonstration use incorporates a base 
provided with a slideway and self 
centring holders for components of vari- 
able size* and holders with fixed locations 

4B for diaphragm plates and other 
standardised optical components carried 
by " b a tsc f oil f ; : , 5 v." b i ch are »sii d a b i y 
mounted on the base but which do not 
pinch for adjustment of the holding sec- 



nxea location for diaphragm plates and 6§ 
, otiier standardised optical components. 

-bach self centring holder comprises an 
annular frame preferably of non-metallic 
material which is carried bv a relatively 
short saddle adapted to slide within the TO 
shde-ways of the calibrated bnso pfore- 
-uiui j.*j. Ai > w ojuniudx Iiame is pro vidua in 
one tace with an annular recess the inner 
boundary of which is constituted bv the 
inner periphery of the frame. 7S 

Turnablv mounted within the recess 
aioresaid is a metal annulus of substan- 
tially the same dimensions as the recess 
and pivotted to this annulus at 
three equidistantly spaced positions are 80 
strip metal arms the inner ends of which 
project towards the centre of the Rapped 
portion of the annulus and which at their 
inner ends carry cranked Darts to which 
are attached grooved pads of rubber, said 86 
grooves beim? located in the mean plane 
ol the annulus. 

The outer ends of the arms are forked" 

W 11 ? k ? d P° rtio ?« engage the 

of headed s crew H which are driven SO 
into the irame and which in conjunction 

The annuhis is provided with an oper- 
ating arm which tends to mow \^ tn n f )Tf+ _ 
mem with a atop screw carried by the 
frame under the influence of an incMned 
coil spring one end of which is anchored 
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We, W. & J. George & Becker 
Limited of 157, Great Charles Street, 
Birmingham, 3, a Company incorporated 
under the Laws of Great Britain, and 
• Richard Henry Morris, of the Com- 
pany's address and a British Subject, do 
hereby declare the nature of this inven- 
tion to be as follows-: — 

This invention has reference to 

10 improvements relating to optical appara- 
tus for educational and demonstration 
use and is concerned more particularly 
with optical apparatus for the said pur- 
pose which is known as an optical bench 

15 and which is required to be capable of 
accommodating lenses, mirrors and other 
components of varying 1 sizes. 

'With optical apparatus of the t kind 
aforesaid as heretofore constructed, it has 

90 been the general practice to provide for 
the vertical adjustment of the holders 
for lenses and other optical components 
relatively to the respective base^ sections 
of the said holders so as to admit of the 

26 optical centres being located on a common 
line. 

The provision for vertical adjustment, 
however, is open to objection in that it 
necessarily involves a potential loss of 

SO accuracy due to possible errors of fit and 
the exaggeration of errors caused^ by the 
member which is vertically adjustable 
not heingr at right angles to the plane 
from which measurements are made. 

86 The present invention has for its object 
to provide improved apparatus which ^ is 
not subject to the disadvantages herein- 
before referred to. 

According to the invention, _ improved 

40 optical apparatus for educational and 
demonstration use incorporates a base 
provided with a slideway and self 
centring holders for components of vari- 
able size and holders with fixed locations 

46 for diaphragm plates and otlier 
standardised optical components carried 
by base sections which are slidably 
mounted on the base but which do not 
pinch for adjustment of the holding sec- 
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tions relatively to the respective base sec- 
tions, said holding sections having their 
centres located at precisely the same 
height above the base whereby it is 
ensured that the optical centres of all 
components held by the holding sections 
aforesaid shall lie on the same line. 

According to an embodiment of the 
invention the improved apparatus incor- 
porates a heavy base provided with longi- 
tudinal slideways calibrated in measure- 
ments of length upon which are adapted 
to be longitudinally slidea.bl e self- 
centring holders for components of vary- 
ing sizes such as lenses and holders with 
fixed location for diaphragm plates and 
, other standardised optical components. 
Each self centring holder comprises an 
annular frame preferably of non-metallic 
material which is carried bv a relatively 
short saddle adapted to slide within the 
slide-ways of the calibrated base afore- 
said. This 9 annular frame is provided in 
one face with an annular recess the inner 
boundary of which is constituted by the 
inner periphery of the frame. 

Turnably mounted within the recess 
aforesaid is a. metal annulus of substan- 
tially the same dimensions as the recess 
and pivotted to this annulus at 
three equidistantly spaced positions are 80 
strip metal arms, the inner ends of which 
project towards the centre of the gapped 
portion of the annulus and which at their 
inner ends carry cranked narts to which 
are attached grooved nads of rubber, said 88 
grooves being located in the mean plane 
of the annulus. 

The outer ends of the arms are forked 
and these forked portions engage the 
shanks of headed screws which are driven 
into the frame and which in conjunction 
with 9 the arms serve to hold the 'annulus 
within the frame. 

The annulus is provided with an oper- 
ating arm which tends to move into abut- 
ment with a stop screw carried by the 
frame under the influence of an inclined 
coil spring one end of which is anchored 
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ta the frame and the other end to the 
annulus. 

m "When the operating- arm aforesaid is 
m contact with the stop screw the inner 
b ends of the arms occupy their innermost 
positions. 

m The self centring holder just described 
is employed as follows : — 

"When it is desired, for example, to 
10 engage a lens within the holding* means 
the. operating arm is pressed away from 
the stop screw thereby occasioning a turn- 
ing of the annnlus within the recess in 
the frame in opposition to the resistance 
1* afforded by the coil spring. This turn- 
ing of the annulus relatively to the 'frame 
through the resultant reaction between 
the forked ends of th e arms and the 
screws engaged thereby turns, the arms 
w about their respect pivots so that the 
inner ends move outwardly. 

The turning movement 'is continued 
until the periphery of the lens to be 
mounted can be inserted between the 
25 gripping pads with the edge of the lens 
in register with the grooves in the said 
pads, whereupon the operating arm is 
released to allow the contra -rotation of 
the annulus under the energy stored in 
80 the coil spring whereby the gripping pads 
move into firm gripping contact with the 
edge of the lens and automatically align 
the focal axis of the lens with the' axis 'of 
the annulus. 
35 Diaphragm plates and similar stan- 
dardised components, are adapted to be 
interchangeably mounted in known man- 
ner within m annular holding sections of 
fixed location which are' carried by 
40 integral base saddles which also are longi- 
tudinally slidable within the slideways of 
the base. 

The diaphragm plates aforesaid are as 
is usual provided with holes for the 
*6 accommodation of prisms and other opti- 
cal components. 

The centres of the annular frames of 
the self centring holders and the centres 



of the /annular holding sections of the 
holders of fixed location for the dia- 50 
phragm plates and other standardised 
components are precisely the same height 
above the bas e and consequently when a 
lens or other object is held in the self 
centring holder the optical centre of the 55 
gripped lens is self centred on the 
optical a;xis of the diaphragm plate or 
other component associated with the said 
diaphragm plate carried by the holder of 
fised location in which the said plate or $0 
component is mounted. 

It will be appreciated that th e self 
centring holding" means is adaptable to a 
wide range of lenses and is applicable to 
the holding* both of concave and convex 11 
lenses and also of other circular objects 
required to be mounted on an optical 
bench, such as screens, diaphragms , 
mirrors and object holders, and that, 
since this self centring holding means and IS 
the holding means with fixed locations 
do not require vertical adjustment, only 
relatively short mounting saddles are 
required, thus enabling more accurate 
and rigid mounting to be obtained on an 7i 
optical beiK'h than with holding means 
for the said purpose heretofore in use. 

In addition, it is to be understood that 
optical components such, for example, as 
light sources, index rods, collimators or 80 
telescopes, may be fixed permanently to 
their own individual saddles at such o 
height as to place such components on 
the common Optical axis of those com- 
ponents which are secured in the self W 
centring holders or held on the diaphragm 
plates or by other holding means with 
fixed locations. 

Dated this 13th day of July, 1948. 

O. L. WILSON, A.M.I.&ech.E., 
Phoenix Chambers, 84, Colmore Row, 
Birmingham, 3, and at 
Tudor House, Bridge Street. Walsall 
Staffs., ' 
Agent for Applicants. 
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We, W. & J. Geoiioe & Becker 
yu Limited., of 157, Great Charles Street, 
Birmingham, 3, a Company incorpor- 
ated under* the laws of Great Britain, 
and Pl-iohaed Henky Moueis, of the 
Company's address and a British subject, 
96 do hereby declare the nature of this 
invention and in what manner the same 
is to be performed to be particularly des- 
cribed and ascertained in and by the 
following statement: — 



This invention has reference to 10n 
improvements relating to optical appara- 
tus tor educational and demonstration 
use and is concerned more particular] v 
with optical apparatus for the said pur- 
pose which is known as an optical bench 10* 
and which is required to be capable of 
aeoommochhnj? lenses, mirrors and other 
components of varying sizes. 

n xth optical apparatus of the kind 
atoresaid as heretofore constructed, it 110 
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lias been the general practice to provide 
for the vertical adjustment of tlie holders 
for lenses and other optical components 
relatively to the respective "base sections 
5 of the. said holders so as to admit of the 
optical centres of the 'lenses, or other 
components being located on a common 
line. 

The provision for vertical adjustment, 
10 ho-wever . is open to objection in that it 
necessarily involves, a potential loss of 
accuracy due to- possible errors of fit .and 
the exaggeration of errors- caused^ by the 
member which . is vertically adjustable 
15 not being at right angles to the plane 
from which measurements are made. 

The present invention has for its object 
to provide improved apparatus which _ is 
not subject to the disadvantages herein- 
20 before referred to. 

According to the invention # improved 
optical apparatus for educational and 
demonstration use incorporates a base 
provided with a slideway, optical com- 
25 ponents-, and circular holders for said 
optical components carried by saddles 
which are slidably mounted on the slide- 
way but which do not provide for adjust- 
ment of the holding sections of the 
BO holders relatively to the respective 
saddles, said circular holders having their 
centres located at precisely the same 
height above the respective saddles and 
the said components- when held by the 
35 holders with the saddles mounted on the 
slideway aforesaid being arranged on the 
same optical axis.. 

Thei invention will now be described 
with particular reference to the accom- 
40 panying sheets of drawings wherein: — _ 
Figure 1 is a perspective view of opti- 
cal apparatus in accordance with the 
invention as set up for educational and 
demonstration purposes. 
46 Figure 2 is a front elevation of a 
holder for holding components with fixed 
locations as utilised in the apparatus 
depicted in Figure 1. 

Figure 3 is an end view partly sec- 
60 tioned of the holder illustrated in 
Figure 2. 

Figure 4 is an underside plan view of 
the holder illustrated in Figures 2 and 3. 
Figure 5 is a front elevation of a self 
55 centring holder as adapted for holding a 
lens and as utilised in the apparatus 
depicted in Figure 1. 

Figure 6 is an cud view partly sec- 
tioned of the self-centring lens holder 
60 illustrated in Figure 5. 

Figure 7 is a similar view to Figure 5 
but showing a lens gripped by the holder. 

Figure 8 is a. front elevation of a screen 
adapted for fitting in the bolder illus- 
66 trated in Figures 2 and 3 and as 



employed in the apparatus as set up in 
Figure 1. 

Figure 9 is an edge view of Figure 8. 
Figure 10 is a front view of a pointer 
plate adapted for mounting in the holder ?• 
illustrated in Figures 2 — 4. 

Figure 11 is an edge view of Figure 10. 
Figure 12 is a front view of an aper- 
tured plate for mounting in the holder 
illustrated in Figures 2 — 4 and as W 
employed in the apparatus as set up in 
Figure 1 and 

Figure 13 is an edge yiew of Figure 12. 
In the drawings like numerals of 
reference indicate similar parts in the W 
several view. 

According to the illustrated embodi- 
ment of the invention the improved 
apparatus incorporates a base consisting 
of a pair of parallel longitudinally ** 
arranged tubular slideways 15 the ends 
of which are secured within base blocks 
16 having feet 16^ whereby the base may 
be supported, on the work bench. 

The longitudinal slideways 15 are 
adapted to receive a plurality of holders 
for optical components four of which are 
depicted in Figure 1, and are indicated 
in the said Figure by the reference letters 
A, B, G and D, A 'being a holder for a 9& 
pointer component with fixed location, B 
a self-centring holder for lenses or othe* 
oj)tieal components, of varying sizes, 
C a holder for an object component with 
fixed location and X) a holder for a screen 
component with fixed location. 

Each holder A, B, C and J) incorpor- 
ates an annular frame 17 preferably of a 
non-metallic material provided at the 
lower end • with a short pillar section 105 
17a which is adapted to be bolted to a 
transversely arranged saddle IS. 

Each saddle 18 is provided at one end 
with a depending bifurcated hooked por- 
tion 18a and a depending intermediate 
portion 186 to which is fixed the central 
portion of a longitudinally arranged 
blade springy 19. 

The opposite end of the saddle 18 is 
recessed as at 18c and is provided at the 
centre of the said recess with a projec- 
tion 18*?. m 

The slideways 15 are calibrated in 
terms of linear measurement and the 
calibrations co-operate with sloping 120 
scales 18e fixed between the arms of the 
hooked portions l&a. 

The saddles 18 are adapted to be 
engaged with one of the longitudinal 
slideways 15 by hooking the hooked por- 125 
tions 18a of the saddles on to a slideway 
15 with the springs 19 bearing on the 
portion of the slideway 15 opposite to 
that engaged by the hooked portions 18a 
and then allowing the projections ISd to 130 
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rest on the opposite slideway 15- 

When mounted as aforesaid the saddles 
are located in a Horizontal plane with the 
centres of the annular frames 17 on the 
£ same optieal axis. 

The holders A, C and D are identical 
to one another in construction and the 
annular frame 17 of each holder is 
recessed as at 176 for the accommodation 
20 of a sheet metal mounting plat e Al, CI, 
Dl (see Figures. 8—13). 

The annular frame 17 of each holder 
A, 0, D has mounted in the upper end 
thereof a vertically disposed screw 20 
i5 having a knurled head and is provided at 
the lower end with an outwardly project- 
ing" screw 21. Each mounting- plate' Al, 
01, Dl is provided with a recess 22 so 
that hv engaging the recessed portion of 
20 & mounting plate behind the head of the 
relevant screw 21 and pressing the mount- 
ing plate within the recess 17b and then 
screwing down the screw 20' the mount- 
ing purees can be held within the annular 
25 frames 17 with their centres all located 
on a common optical axis. 
• ^ The mounting plate Al is annular and 
incorporates a pointer 23 which is slid- 
ably mounted in a screw operated 
j$ clamping member 24 so that the point of 
the said pointer may be adjusted as 
required. 

The mounting plate Cl is annular and 
has a grid object plate 2o screwed to the 
35 centre thereof whilst the mounting plate 
Dl, is a simple op ague or translucent 
screen. 

The self-centring holder B as depicted 
in Figure 1 is intended solely for ;ihe 

40 mounting of lenses and other optical 
■ components such as mirrors and for this 

purpose, the annular frame 17 which 
generally is similar to the frames already 
described in connection with the holders 

41 A, C and D has. turnably mounted in the 
recessed portion 17?? thereof a- metal anna- 
lus 26, "Figures 5 — 7. of substantially 
the same diameter and depth as that of 
the recess 176 and pivoted to this nnnu- 

§Q lus 26 at three equidistantly spaced posi- 
tions are strip metal arms 27 the inner 
ends of which project towards the centre 
of the gapped portion of the annulus 20 
and carry at their inner ends grooved 

|§ pads of rubber 27a. the grooves in which 
are located in the mean vertical plane of 
the annulus 26. 

The outer ends of the arms 27 are 
pivoted to the annular frame 17. 

(0 The annulus 2(> has ancliored thereto 
one end of a spring 28 the other end of 
which is anchored to the annular frame 
17, said spring 28 tending to maintain 
the inner ends of the arms 27 in the posi- 

95 tion indicated in Figure 0. 



The annulus 26 is also provided at the 
lower portion with an operating thumb 
piece 26a. 

When it is desired to mount a lens in a 
holder 17 the thumb piece 26a is pressed f© 
to cause the arms 27 to move away from 
the centra to permit of the positioning of 
the -1 sr* that upon "releasing tbe 

thumb piece 26a the lens 31 is gripped 
and self-centred by the Grooved pads 27'/, 7i 
at the ends of th e arms' 27. 

An ordinary incandescent lamp holder 
29 is mounted on a saddle IS generally 
similar to the saddles IS employed in con- 
nection with the holders A, C and D, B0 
and receives an incandescent electric 
lamp 3D of the elongated filament type 
constituting the source of illumination. 

It will be appreciated that since the 
centres of the annular frames 17 of the & 
holders A. C and D are at preeiselv the 
same height above the base and ' that 
since when a lens or other oVieci i<$ T»«]r1 
in the self-centring holder B the optical 
centre of the gripped lens h then also 90 
self-centred on the optical axis, the whole 
of the components are centred on a com- 
mon optical axis. 

It will be appreciated also that the 
holders A. C permit of the interchange •* 
of component plates without requiring 
any adjustment of an individual com- 
ponent. 

It will he appreciated further that the 
self-centring holders B are adapted to 100 
the holding of a wide range of concave 
and^ convex lenses, mirrors and other 
optical components whilst the other 
holders A, C< D are capable of 

receiving 

a wide range of optical components such 10$ 
as screens, diaphragms, mirrors and 
object holders. 

m Moreover it will be appreciated that - 
since oniv relatively short pillar sections 
17a and saddles IS of shallow depth ar^ 110 
required accurate =md rirricl mounting of 
the components is ensured. 

Further it will be appreciated that in 
addition to the components described and 
illustrated other components such as col- U5 
limators or telescopes mav be fixed per- 
manently to their o WrL individual saddles 
IS again at such a height as to maintain 
the components on the common optical 
axis of those components which for the 120 
time being are carried bv a self-cen- 
tring holder or holders with fixed loca- 
tions. 

Having now particularly described and 
ascertained the nature of our said inven- 125 
Tion and m what mnnner the same is to 
be performed we declare that what we 
claim is : — 

L Optical apparatus for eduontiomd 
and demonstration use incorporating a 130 
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base provided JwitL. a slideway, oi^tical 
components, and circular holders for 
said optical components, carried by 
saddles "which are slidably mounted on 
5 the slideway but which do not provide 
for adjustment of the holding. 1 potions 
of the holders relatively to the respective 
saddles, said circular holders- having 
their centres located at precisely the 
IQ same height above the respective saddles 
and the said components when held by 
the holders with the saddles, mounted on 
the slide-way aforesaid being arranged on 
the same optical axis. 

2. Optical apparatus for educational 
and demonstration use according to 
Claim 1 in which the slideway is consti- 
tuted by a. pair of parallel members, 

3. Optical apparatus for educational 
and demonstration use according to 
Claim 1 in which each holder incorpor- 
ates an annular frame provided with a 
recess for the accommodation of a mount- 
ing or holding means for an optical 

£5 component and in which the said annu- 
lar frames have their centres located at 
precisely the same height above the res- 
pective saddles.. 

4. Optical apparatus for educational 
ami demonstration use according to 
Claim 1 wherein the saddles are adapted 
to have a hooked engagement witu. a 
slideway. 

5. Optical apparatus for educational 
and demonstration use according to 
Claim 1 and Claim 4 in which the saddles 
are formed at one end with a portion 
adapted to have a hooked engagement 
with one slideway whilst the opposite end 

40 is adapted to rest on the complementary 
slideway, 

6. Optical apparatus for educational 
and demonstration use according to Claim 
5 in which the hooked portions of the 
saddle co-operate with spring means for 
retaining the saddles on the relevant 
slideway. 

7. Optical apparatus for educational 
and demonstration use according to 

gQ Claim 3 in which the recess is adapted 
to- accommodate interchangeable plates 
which either themselves constitute opti- 
cal components or which serve as mount- 
ings, for optical components. 
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8. Optical apparatus for educational §5 
and demonstration use according to the 
preceding Claim 7 wherein an annular 
frame has mounted in one part thereof 

a screw the nose of which can project 
within the recess and is provided at $0 
another part with a projecting means 
adapted to- engage a locating means asso- 
ciated with a mounting plate. 

9. Optical apparatus for m educational 
and demonstration use according to Claim &§ 
3 in which there is turnably mounted 
within the recess of an annular frame an 
annulus and m which the said annular 
frame and annulus have a pivotal asso- 
ciation with a plurality of arms the inner fQ 
ends whereof are located within the aper- 
tured portion of the annulus and in which 
spring means is provided which tends to 
cause the inwardly directed ends of the 
said arms to meet. 76 

10. Optical apparatus for educational 
and demonstration use according to the 
preceding Claim 9 wherein the arms are 
provided at the inner ends with grooved 
pads. $9 

11. Optical apparatus- for educational 
and demonstration use constructed, 
arranged and adapted for use substan- 
tially as herein described and illustrated 

in the accompanying drawings. gg 

12. A holder for optical components 
for^ use with the optical apparatus 
claimed in Claim 1 constructed, arranged 
and adapted for use substantially as 
herein described with particular refer- 90 
ence to Figures £, 3, 4, 8, 10*, 11^ 12 and 

13 of the accompanying sheets of draw- 
ings. 

13. A holder for optical components 
for use with the optical apparatus 
claimed in Claim 1 constructed, arranged 
and adapted for use substantially a« 
herein described and illustrated in 
Figures 5, 6 and 7 of the accompanying 
drawings. ^ jqq 

Dated this 13th day of July, 1949. 

C. L. WILSON, A.M.I.Mech.E., 
Phoenix Chambers, 84, Colmore B/Ow 5 
Birmingham, 3, and at 
Tudor House, Bridge Street, Walsall. 
Staffls., 
Agent for Applicants. 
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